Clinical and neuropathological findings are reported in 63 patients with hereditary cerebral haemorrhage with amyloid angiopathy. Patients hadf mostly recurrent strokes, and at least 80% of these were haemorrhages. Almost a third ofthe patients died within a year of their first and only recorded haemorrhage, half of them within two weeks. This angiopathy was restricted to the cerebral and cerebeliar cortex and its covering leptomeninges. As the most important consequence, haemorrhagic infarcts and haemorrhages occurred in the subcortical white matter-that is, the region most vulnerable to impaired cortical circulation. Further development of these subcortical lesions gives rise to the fatal haemorrhages seen at necropsy. In so far as dementia occurs this is likely to result from multiple microinfarcts or haemorrhages. In most cases preamyloid lesions or diffuse plaques and early plaques were seen. No other type ofplaque or neurofibrillary degeneration was found. The plaques occur in conjunction with the angiopathy, but may not occur even when the angiopathy is severe. In one patient plaques were totally absent. Angiopathy and plaques may be the result of the same mutation, the expression of which is governed by tissue factors or phenotypic differences between individual subjects. (7 Neurol Neurosurg Psychiatry 1995;59:699-705) 
Hereditary cerebral haemorrhage with amyloidosis, Dutch type (HCHWA-D), is an autosomal dominant condition afflicting members of four families from two coastal villages in The Netherlands. The most striking clinical and pathological manifestation is the occurrence of cerebral haemorrhage, mostly between the ages of 45 and 55, often recurring and multiple if not fatal. 1Dementia is also a manifestation of the disease in some patients, but brain atrophy is not a characteristic feature. 245 The brains of deceased patients are characterised by excessive cerebral amyloid angiopathy, together with lobar haemorrhages and haemorrhagic infarcts.2-4 Amyloid is not found elsewhere in the body. The amyloid protein (AP) has been shown to be similar to the cerebrovascular and senile plaque amyloid found in patients with Alzheimer's disease, Down's syndrome and in non-demented elderly people.60 This amyloid protein is part of a larger precursor protein (fPP), and in HCHWA-D, a mutation occurs in the /PP gene.'1 In HCHWA-D, senile plaques of a diffuse type, also called preamyloid lesions and early plaques, have been found. 3 We now report the accumulated clinical and neuropathological findings in 63 patients with HCHWA-D.
Material and methods
The medical records of 63 patients belonging to families with HCHWA-D were studied. Most of the patients were treated between 1952 and 1992 in the departments of neurology and neurosurgery of the Leiden University Hospital and the Municipal Hospital of the Hague. For the others information was obtained from several other hospitals. In 36 patients histological confirmation was obtained from necropsy (30), including spinal cord (six) or brain biopsies (six). The mutation was also established in two other patients. These 38 patients comprise group A. In the remaining 25 cases one or more haemorrhages had been established by CT, lumbar puncture, or operation (group B). For comparison, five brains from patients with sporadic cerebral haemorrhage with amyloid angiopathy, 10 brains from patients with Alzheimer's disease and Down's syndrome, and 25 brains from age matched nondemented persons were studied. Formalin fixed brains and spinal cords were sectioned coronally and horizontally respectively. Tissue blocks were cut from the cortex and the white matter of the cerebrum and cerebellum, the brainstem and the spinal cord with their arachnoidea, and from the basal ganglia, the hippocampus, the chorioid plexus, and the basal cerebral arteries. Several staining methods were used on the sections of the paraffin embedded material, including Congo red and thioflavine-S to identify amyloid. Sections from patients with HCHWA-D, Alzheimer's disease, and sporadic cerebral haemorrhage with amyloid angiopathy were also stained by immunohistochemical methods for polyclonal antibody against a synthetic peptide identical to the 28 amino terminal residues of AfB peptide (anti-SP28). (4) (5) (6) (7) (8) years (median 50 5 years) and for group B 514 (6&5) years (median 51 years). In the total material there was a female to male ratio of 5:4.
Results

CLINICAL
MEDICAL HISTORY
Twenty three patients had a history of headache, which had begun a few years or months before the first stroke in 10. In eight patients the headaches were of a migrainous nature, and in three of them were temporarily accompanied by one sided neurological signs. In two patients the first stroke resulted in a neurological deficit on the same side as had been affected by the previous migrainous attacks. Five of the patients with migrainous attacks belonged to one family; however, in this family, migraine seems to run also as an unrelated condition. Twenty six patients had transitory neurological symptoms either with or without headache, whereas in the remaining 37 no such events were recorded. A history of arterial hypertension or of overt mental decline was recorded in only a few patients.
SIGNS ON ADMISSION (TABLE 1) In about 17% of the total number of strokes the onset was subacute, the symptoms and signs evolving over a period of one or several days. Three patients had a haemorrhage related to a head injury. So when the number of these vessels with stenosed or nearly obliterated lumina increases, subcortical split-like infarctions may result. The small perivascular bleedings, which are found mainly at the border between the sclerotic and normal, sometimes dilated, portions of the vessels, may result in larger haemorrhages when they are in contact with the split-like infarcts. Locally raised blood pressure as a result of increased resistance in the cortical distally narrowed vessels may facilitate rupture or leakage of the normal or angiopathic vessels entering the subcortical infarcts. In patients with a large, often fatal haemorrhage as the first and only manifestation, such a rupture seems to be the only explanation. In these cases a sudden rise in blood pressure in the absence of longstanding systemic hypertension may have contributed to the rupture. A similar mechanism has also been proposed for some cases of spontaneous cerebral haemorrhage. Furthermore, those patients with HCHWA-D and migraine who had a haemorrhage during a migrainous attack, seem to provide arguments in favour of the theory with regard to the sporadic occurrence of cerebral haemorrhage during a bout of migraine. 25 The proposed mechanism for this is the reperfusion of tissue rendered vulnerable by ischaemia. In HCHWA-D migraine would further compromise local borderline or deficient perfusion caused by the angiopathy.
It is not clear whether HCHWA-D is a vascular variant of Alzheimer's disease, or a different disease having AP amyloid deposition in common with Alzheimer's disease. Brain atrophy and neurofibrillary tangles are absent in HCHWA-D, regardless of the duration of the disease and the number of senile plaques. In most patients dementia is not the presenting symptom in HCHWA-D. When it becomes conspicuous it does so in the course of repeated cerebrovascular accidents. It is likely to be the result of the profuse occurrence of cortical and subcortical microinfarcts-that is, multi-infarct dementia. Senile plaques do occur in HCHWA-D, but only the diffuse type; more mature forms ("classic" and "burned out") are absent. Arnold Bennett, 1908, The old wives' tale She was aged four when John Baines had suddenly been seized with giddiness on the steps of his shop, and had fallen, and, without losing consciousness, had been transformed from John Baines into a curious and pathetic survival of John Baines. She had no notion of the thrill which ran through the town on that night when it was known that John Baines had had a stroke, and that his left arm and left leg and his right eyelid were paralysed. . . . She knew him simply as an organism on a bed, whose left side was wasted, whose eyes were often inflamed, whose mouth was crooked, who had no creases from the nose to the corners of the mouth like other people, who experienced difficulty in eating because the food would somehow get between his gums and his cheek....
Arnold Bennett, 1908, The old wives' tale "Fossett!" She tried to call out; but no sound issued from her lips. She could not move her tongue. She tried to protrude it, and could not....
Suddenly she began to hiccough, and she had no control over the hiccough.... Sophie began to feel better. She could get into a sitting posture, though the movement made her dizzy. By working to the foot of the bed she could see herself in the glass of the wardrobe. And she saw that the lower part of her face was twisted out of shape.
The doctor, who knew her, and who earned a lot of money in her house, told her frankly what had happened. Paralysie glosso-labiolaryngee was the phrase he used.
Arnold Bennett, 1911, Hilda Lessways A paralytic stroke had not been drastic enough to mar Mr Skellorn's most precious reputation for probity and reliability....
Although paralytic strokes were more prevalent at that period than now, they constituted even then a striking dramatic event. Moreover, they were considered as direct visitations of God. Also there was something mysteriously and agreeably impressive in the word "paralytic", which people would repeat for the pleasure of repeating it.... "Yes," she said, "They came and fetched me out of my bed at three o'clock this morning; and would you believe me, though he couldn't hardly speak, the money and this here book was all waiting in his desk, and he would have me come with it!.... And I do believe if he'd been paralysed on both sides instead of only all down his right side, and speechless too, he'd ha' made me understand as I must come here at two o'clock."
Edith Wharton, 1920, The age of innocence .... had found their mistress sitting up against her pillows with a crooked smile on her face and one little hand hanging limp from its huge arn.
The stroke had clearly been a slight one, for she was able to articulate and to make her wishes known; and soon after the doctor's first visit she had begun to regain control of her facial muscles. 
